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Reports on Research 
As in the past, our report on WHOI Science 
gives some highlights of both the large 
multi-investigator programs and the single­
principal-investigator projects that have 
been part of our overall effortS during the 
last year. 
With the advent of the International Dec­
ade ofOcean Exploration (!DOE) in 1970, 
the community of academic oceanogra­
phers was provided with opportunities to 
conduct large multi-investigator programs 
designed to investigate specific ocean 
regions and processes. Throughout the 
last decade, programs such as GEOSECS, 
MODE, POLYMODE, FAMOUS, CEPEX, and 
others have built upon our past knowledge 
and, in many ways, have revolutionized the 
way that we view the ocean. WHOI Scien­
tists have had leading roles in many of 
these programs, and discussions of these 
have been included in past annual report'>. 
The need for such cooperative projects did 
not end with the close of !DOE, and sev­
eral new projects are currently underway. 
In the pages that follow, we outline three 
programs in which we have a major 
involvement. 
The varied time and spatial scales of 
ocean processes require us to adopt a vari­
ety of scales of study. The development 
and growth of the multi-investigator, multi­
diSCiplinary programs only complements 
and does not replace the single-principal­
investigator programs that have provided 
many important breakthroughs in the past. 
This vear we choose to present a selection 
of programs from the Biology Department. 
Organisms that live in the ocean grow 
in an environment that varies from light 
and warm at the surface to dark, cold 
and under high pressure at the bottom. 
Although this environment has consider­
able diversity, it is in general far less 
diverse than terrestrial environments. But 
the ocean is, nevertheless, far less well 
known and understood than terrestrial 
systems. 
The following pages provide a series of 
descriptions of some of the advances we 
have made in understanding this still most 
mysterious of earth's environments. The 
first sections describe the work of Richard 
Harbison's and Larry Madin's laboratories 
on gelatinous kinds of zooplankton. These 
organisms make up a very significant part 
of oceanic plankton, but because they are 
gelatinous and because many of them are 
so delicate, they have not been well stud­
ied or understood until Harbison and 
Madin and their colleagues used scuba to 
observe these organisms directly in the 
environment. Diane Stoecker's work on 
tintinnids represents part of another 
expansion of the studv of zooplankton: to 
very small organisms, "protozoa," which 
we are now coming to realize are a verv 
significant part ofwhat eats the phytoplank­
ton and keeps the oceans blue. The proto­
zoan predators of the phytoplankton are of 
the same order of magnitude and size as 
their prey and, therefore, the dynamics of 
the relations between the plants and the 
plant eaters is quite different than that 
between the large animals which have 
been traditionally thought of as the typical 
phytoplanh'ton grazers. There has been 
another revolution in the understanding of 
just how phytoplankton growth is taking 
place in the oceans, or, more correctly, we 
should say revolution is underway at the 
moment. Through the work oOoel 
Summer research assistants from the 
University of Guelph are at work in 
the Laboratory of the Institution'S 
Matamek Research Station in Canada. 
A sediment trap is set in the Black 
Sea from a Turkish research vessel 
for the laboratory of Susumu Honjo. 
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Goldman and his colleagues we have 
come to understand that phytoplank1:on, 
even in the oligotrophic low productivity 
areas of the oceans, are growing at near 
maximum rate and their growth rate does 
not seem to be nutrient limited. Dr. 
Goldman explains how this might take 
place in a desert with his metaphor of rap­
idly spinning wheels which he likens to 
oases within the ocean desert. The nutrient 
that is most important in all of this discus­
sion is nitrogen, and the rates of nitrogen 
generation and uptake are critical for an 
understanding of how growth is controlled 
in the open oceans. Aspects of nitrogen 
cycling in these sys tems is being studied by 
Pat Glibert whose work eA1:ends from the 
open ocean desert to coastal areas in 
which Don Anderson's work on dino­
flagellates in general and red tides in par­
ticular is being pursued. The causes of red 
tide blooms is of obvious interest both 
theoretically and for practical purposes. 
One of the ways in which dinoflagellates 
last over unfavorable periods and can rap­
idly populate a body ofwater when sirua­
tions become suitable is by means of cysts. 
Cyst formation and the emergence from 
these resisting stages is now being studied 
in Anderson's laboratory. A resistant stage 
in life cycles of copepods, formation of 
resting eggs by which d1ey withstand harsh 
winter conditions in the nord1, is being 
studied by Nancy Marcus. She is interes ted 
in the way this trait varies along the coast of 
the United States from areas in the south, 
where such resistant eggs are not needed, 
to areas such as Massachuseus where a spe­
cies which may completely lack resting 
eggs in the south regularly overwinters by 
means of them. Judy Capuzzo and Roger 
Mann and the ir laboratories are both inves­
tigating aspeas of the bioenergetics of lar­
val development in a variety of organisms 
which live at the ocean bottom as adults, 
but have planktonic lalvae. These zoo­
plank1:on stages must obtain sufficient food 
of the right quality and at the right time to 
sUlvive and transform into the adul ts with 
which we are more ordinarily familiar. 
Finally, Fred Grassle and Howard Sanders 
describe dynamics of the deep sea ben­
thos, another aspect of bioenergetics 
within d1e ocean. They are studying the fas­
cinating and very special situations around 
the vents in the Galapagos Rift where the 
organisms depend on reduced su lfur com­
ing out of the ocean bottom. They can put 
these in context of the much more wide­
spread and normal situation in which the 
organ isms depend on organiC matter ini­
tially formed by phytoplankton at the water 
surface which falls through all the overly­
ing water to the bottom of the ocean to 
serve as food for the benthic animals we 
can find there. Most of this food comes as a 
rain of small particles. This completes our 
cycle of interest back to the surface waters 
since one goal in the study of copepods 
and salps is the way they concentrate par­
ticulate matter, both living phytoplankton 
and dead particles, at the ocean surface ancl 
package them into fecal pellets which form 
a part of d1at rain to the ocean bottom on 
which the benthic animals depend. 
Derek W Spencer 
Associate Director for Research 
.1ohnM. Teal 
Chairman, Biology Department 
Many hands are needed to haul in 
the large nets of a multiple-opening­
closing net during Warm Core Rings 
field work. 



























































